CpG oligodeoxynucleotides induce expression of proinflammatory cytokines and chemokines in astrocytes: the role of c-Jun N-terminal kinase in CpG ODN-mediated NF-kappaB activation.
Bacterial DNA and synthetic oligodeoxynucleotides (ODN) containing unmethylated CpG motifs stimulate the cells of the innate immune system through a specific receptor called Toll-like receptor-9 (TLR9). It was reported that CpG ODN stimulation induces activation of astrocytes and microglia. However, the precise intracellular signaling pathways that lead to this glial cell activation have not been clearly elucidated. In this study, we found that CpG ODN induce mRNA expression of adhesion molecules and matrix metalloproteinase-9 (MMP-9), as well as proinflammatory cytokines and chemokines, in mouse astrocytes. CpG ODN stimulation in astrocytes induces the activation of IkappaB kinase (IKK) and c-Jun N-terminal kinase (JNK), whereas it inhibits the constitutive ERK1/2 activation. The abrogation of JNK activity using a pharmacological inhibitor showed that JNK activation is essential for the induction of cytokine and chemokine gene expression. This effect of JNK does not require the phosphorylation of c-Jun; rather, it works via the potentiation of NF-kappaB signaling.